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INTRODUCTION
region sequences (the most informative segment of the mtDNA molecule) has become available and this provides an invaluable framework within which genetic information from ancient cattle can be assessed. Artiodactyls are sufficiently divergent from primates such that with judicious choice of PCR primers, it should be possible to avoid the pitfall of contamination from extraneous human DNA-a major problem for researchers working with human remains (Stoneking 1995; Lindahl 1997) . Finally, the time period of interest (10 000 BP to the present) is comfortably within the accepted limits for the survival of DNA in ancient biological material (Poinar et al. 1996 ; Austin et al. 1997a Mannheim) were used to remove inhibiting substances, such as humic and/or fulvic acids. The kits were used according to manufacturer's instructions except that isopropanol was used instead of ethanol for the wash buffer ( Table 2 summarizes the origins and breed status for these samples. Whole genomic DNA was isolated from blood and semen straws using previously described methods (MacHugh et al. 1997). The 375 bp BOV-AN3:BOV-AN4 control region segment was amplified using identical PCR conditions to those detailed above. To facilitate direct-PCR sequencing, the BOV-AN4 primer was biotinylated when the total sequence is taken into consideration. However, this haplotype was due to a single substitution at 16022, a site which was not sequenced in the modern breeds. It was therefore not included in figure 1. In terms of haplotypic representation, the Fishamble Street population is relatively diverse. Although 7 out of the 11 sequences match the European consensus, the other four are novel and have not been observed in any previously analysed European cattle populations. Table 3 shows mean nucleotide diversities and pairwise differences estimated for both the medieval cattle population and the modern Scandinavian, Icelandic and Kerry breeds. Also shown are the corresponding values calculated for the six European breeds analysed in the previous study . In terms of these diversity metrics, the most diverse populations are theJersey and Simmental, while the Telemark, Charolais, Friesian and Kerry breeds display the least variation. This may be a consequence of the relatively small sample sizes. However, the Telemark and Kerry populations are considered to be endangered and each breed currently only numbers in the hundreds (Scherf 1995) . Therefore, the lack of mitochondrial diversity noted for these populations may reflect low effective population sizes and in the case of the Telemark, an overrepresentation of a single mitochondrial haplotype. There were only two control region haplotypes observed in the sample of ten Kerry cattle and these two variants differed by only a single substitution. The medieval Fishamble Street population also displays a relatively low nucleotide diversity value aNucleotide diversities were calculated for each modern breed using only the 132 bp segment shared with the medieval Fishamble Street population. bMean number of pairwise differences were calculated using the total available sequence for each breed. Bradley et al. 1996) . In other words, the presence of the AN1 and closely related haplotypes in the medieval samples implies that the expansion took place before the medieval period and not as a result of recent increases in cattle numbers. 
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